As is well known the Tsai-Hill criterion [1] and the Norris criterion [2] are failure criteria for predicting failure strength of orthotropic materials without discontinuity or stress raiser. They are often named as distortional strain energy criteria. In fact, for anisotropic materials, such as fibre composites, the total strain energy cannot be separated into pure volume strain energy and pure distortional strain energy. The two parts of energy are always coupled together. Now, we will extend the two criteria to predict crack growth direction in orthotropic materials with a discontinuity or a stress raiser.
The extended Tsai-Hill and Norris criteria postulate that the crack initiates or propagates in the radial direction along which the Tsai-Hill and Norris distortional strain energies possess their minimum values, i.e., In a previous paper, [3] we have used the two extended criteria in predicting the cracking direction in the double grooved tension-shear specimen which consist of chopped strand mat glass fiber reinforced polyester laminate and give mixed-mode interlaminar fracture. FEM was used to calculate the stress distribution in the vicinity of the grooves. The analytical prediction was compared with experimental observation and good agreement was found.
The research described in the present short note is to ascertain if the extended criteria are also valid for other orthotropic materials.
In the following, a typical problem will be dealt with, which has been analysed using other criteria [4] . The computation model is as shown in Fig. 1 . The material is a unidirectional graphite fiber reinforced epoxy, its material constants are En= 151.9 GPa, Ezz= 13.7 GPa, G12= 5.83 GPa, a)n= 0.28, X = 1.983 GPa, Y = 0.0703 GPa, S = 0.0998 GPa.
From anisotropic linear elastic fracture mechanics, the stresses in the near crack zone can be calculated by the following formulas: A are the coefficients of compliance matrix of the material.
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The calculation is straightforward. By using (7), (8) and (9), the stresses were obtained, and then the crack growth direction can be predicted by (5) and (6). The calculated results are shown in Table 1 , which indicates the dependency of cracking direction, 0o, on the fiber orientation 13. For small 13, Oois approximately equal to 13; whereas, the deviation of 0ofrom 13 grows larger with [5. This tendency of prediction coincides largely with the observation of most kinds of composite materials. Figure 2 shows the two curves of S~-0 and S,~-0 for the case of 13=45 * to illustrate how to use (5) and (6) to determine the cracking direction, where a = 20mm, r = 0.1mm and or**--0.1 MPa.
To end with, the conclusion may be drawn that Tsai-Hill and Norris criteria, which are only used as failure criteria so far, also have the function of predicting crack growth direction in orthotropic materials. 
